Specific intracellular pathways regulated by Apolipoprotein E (ApoE), a PP2A activator or survivin, an inhibitor of Heat Shock Proteins (HSP), can impact human diseases including cancers. In this study, we have initially observed that anti-tumor Tat-survivin (shepherdin -Tat ), and ApoE mimetics, Cog or Tat-Cog &Cog-Tat, peptides contained cationic sequences that share similar physical characteristics with LL17-32, a short active sequence of the anti-microbial human cathelecidin peptide. Furthermore, to investigate the potential host defense properties of these peptidic sequences we have comparatively analyzed anti-tumor and anti-bacterial properties of shepherdin -Tat and ApoE mimetic peptides with the human LL17-32 cathelecidin sequence using U87G cells, a relevant human glioblastoma model, and a Group B Streptococcus agalactiae NEM316 ΔdltA that is highly sensitive to human LL17-32 cathelecidin. This study highligts two major insights indicating that similarly, to LL37 or LL17-32 cathelecidin sequences, shepherdin -Tat a n d ApoE mimetic peptides firstly impairs the growth of S. agalactiae NEM 316 dltA strain, and secondly inhibited the survival of human glioblastoma U87G cells. In conclusion, together, our results clearly indicate that cationic peptides with survivin and ApoE anti-tumor sequences, including scrambled shepherdin Tat , a previously described biologically inactive anti-cancer molecule, behave as cathelecidin-like anti-infective host defense molecules. In addition, we identified hybrid Cog-Tat/Tat-Cog peptides as potential and highly potent Journal of Biotechnology and Biomedicine 162
Introduction
Rationally designed anti-tumor peptides that can regulate specific intracellular targets, such as PP2A or HSP proteins, have been previously investigated. In this regard, firstly apolipoprotein E (ApoE), a plasma protein responsible for transporting lipid and cholesterol, and ApoE-mimetic peptides such as Cog 133, a peptide containing the amino acid residues 133-149 of the ApoE receptor binding region [1, 2] , bind to the PP2A inhibitor SET to activate endogenous PP2A activity, a predictive anti-cancer target [3] [4] [5] .
Interestingly, OP449, a Cog 133 bipartite mimetic peptide combining antennapedia cell penetrating and Cog133 sequences, displayed both in vitro and in vivo anti-tumor activity against B-cell chronic lymphocytic leukemia (CML) [6] . We have also more recently characterized ApoE Cog-mimetic peptides, named DPT-Cog, which combined the sequences of DPT-sh1 penetrating shuttle [7] with Cog133, and inhibited PI3K-dependent survival of U87G cells [8] . Secondly, the peptide sequence survivin [79] [80] [81] [82] [83] is an antagonist of the interaction between Hsp90 and survivin. And Shepherdin -Tat , a bi-partite peptide resulting from the fusion of this sequence to Tat 47-57 cell penetrating peptide (cpp), is a specific Hsp90 inhibitor that down regulated cell proliferation and cell viability in tumor cells and in tumor xenografted mice with no detectable toxic effects in control mice [9] . Anti-infective properties of cationic antimicrobial sequences have been previously documented and LL-37, the sole biologically active human antimicrobial peptide of the mammalian cathelecidin family, induced by the proteolytic cleavage of 18-kDa precursor HCT18 protein [10] , is found in biological fluids. It has a broad spectrum of antimicrobial activity against Gram-positive and Gramnegative bacteria, fungi, and enveloped viruses [11, 12] .
In addition, we have recently identified virally encoded cationic sequences with LL37-like anti-infective properties [13, 14] . In this study, following our initial observation that some survivin and ApoE mimetics Cog peptides contained potential anti-microbial cationic sequences, we have characterized three new host defense peptides, Shepherdin -Tat , Tat-Cog and Cog-Tat that inhibited the survival of human glioblastoma U87G cells and also the growth of S. agalactiae NEM 316 dltA strain.
Materials and Methods

Cell and peptide
We used human Glioblastoma U87G cells (kindly provided by Pr. Marie Dutreix, Curie Institute, Orsay) that have been previously approved by the Institut Pasteur, our institutional review board). Chemical solidphase peptide synthesis of NH2-biotinylated peptides were commercially realized by the French Proteogenix company at >95% purity (for profile see web site https://www.proteogenix.science/company/). NH2biotinylated peptides were, dissolved in DMSO and stored at -20°C pending use.
Cytotoxicity assays
A total of 3,000 cells were incubated for 24 hours with different concentrations of pharmacological agents. Cell cytotoxicity was analyzed by a colorimetric assay using 3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (called MTT) for adherent cells as described by the manufacturer (Sigma). The assays were performed in triplicate and we used Gene 5 detection software 
Results
Survivin and cog-mimetics cationic sequences display similar physical characteristics with antimicrobial human LL17-32 cathelecidin peptide
As illustrated in Table 1 
Effect of survivin and cog-mimetics cationic peptides on survival of U87G glioblastoma cells
Firstly, as shown in Figure 1 upper panel, using MTT assay, we found that both LL [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] and Tat-LL [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] inhibited the viability of U87G cells in a similar dosedependent manner (estimated IC 50 =15μM). Furthermore concerning survivin mimetic peptides, we found that, in consistency with anti-tumor effects previously reported in different cancer cells [9] , Shepherdin -tat , but not SCR, 
Effect of survivin and cog-mimetics cationic peptides on growth of S. agalactiae NEM 316 dltA strain
We have comparatively investigated the anti-microbial activities of LL [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] , cell penetrating sequences [9] . Interestingly the sherpherdin, but not the SCR molecules, can display anti-cancer activity through a dual mechanism involving the rapid disruption of mitochondrial function and decreased expression of Hsp90 client proteins, such as survivin, Akt, and CDK-6 [17] . Previous studies already indicated that treatment of glioblastoma cells with shepherdin caused the irreversible collapse of mitochondria, degradation of HSP90 client proteins in the cytosol, and tumor cell killing [18] . Hereby-in consistency with previous studies [9, 16, 17] 
Conclusion
We have recently proposed that virally encoded cationic peptide sequences could penetrate human cells to deregulate important specific intracellular pathways and also could display LL37 cathelecidin-like antagonistic effects against multiple pathogens such as bacteria or viruses [13] . Similarly, in this study our results indicate that in addition to intracellular targeting of specific targets such as HSP or PP2A proteins, shepherdin or ApoE mimetics peptides may also display anti-bacterial effects based on cathelecidin like physical properties. In this regard future work involving viruses, microbes and parasites, will be necessary to study potential antiinfective effects of these new host defense molecules. In fine our data establish the rationale for the identification of a novel class host defense molecules that combined anti-tumor properties, through interfering with specific intracellular pathways, and anti-microbial effects, as a consequence of their cathelecidin-like physico-chemical properties.
